Mechanism to study 1:1 stoichiometry of NADPH and alkoxyphenoxazones metabolism spectrophotometrically in subcellular biological preparations.
Our prior studies have shown that pentoxyresorufin-O-dealkylation (PROD) can be measured spectrophotometrically with simultaneous monitoring of stoichiometry of NADPH/substrate and NADP/product as 10:1:10:1 [Rastogi et al. FEBS Letters 512 (2002) 121-124]. In the present investigation, mechanism of action of other enzymes in modulating the stoichiometry of alkoxyphenoxazones metabolism to 1:1 for electron donor/substrate and oxidized electron donor/product in the same incubation mixture was studied. The spectrophotometric analysis reveals 10:1 ratio between NADPH and pentoxyresorufin (PRF)-ethoxyresorufin (ERF) in microsomal system. The high ratio of electron donor to substrate is due to the presence of the other forms of P-450, which may participate in endogenous metabolism of compounds, thereby reducing the ratio to 4:1 and 7:1 for NADPH/PRF-ERF. Incubation of dicumarol in the microsomal PROD or ethoxyresorufin-O-dealkylase (EROD) assay led to significant decrease in the consumption of NADPH with a ratio of 4:1 and 7:1 for NADPH/PRF-ERF which is due to inhibition of NADPH cytochrome c (P-450) reductase. In post mitochondrial fraction (S-9), the ratio of 11:1 and 15:1 is seen for NADPH/PRF-ERF. The addition of dicumarol in S-9 fraction showed enhanced rate of alkoxyphenoxazone utilization, suggesting the possibility of reduced resorufin product as a feedback inhibitor. Equating the ratio of NADPH/substrate(s) derived after endogenous utilization of NADPH with the ratio after accounting for NADPH consumption following dicumarol addition in either S-9 or microsomal fraction, a 1:1 mol of NADPH/substrate(s) and oxidized electron donor/product is obtained. The results further suggest that cytosolic fraction may interfere in monitoring the formation of resorufin during dealkylation of alkoxyphenoxazones making dicumarol a mandatory cofactor.